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1. Introduction

According to the SID for Rel-14 MTC UE [1], one of the objectives to be specified for machine-type communication for BL/CE (eMTC) UEs is as follows:
	Higher data rates [RAN1, RAN2, RAN4]

· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· Larger maximum TBS

· Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

· Up to 10 DL HARQ processes in CE mode A in FD-FDD


Considering the higher data rates operation including larger channel bandwidth and TBS, DCI size and/or contents can be different compared to Rel-13 eMTC. During the RRC-(re)configuration period for higher data rates operation, it is necessary to define fallback operation to avoid ambiguity between UE and eNB. In this contribution, we discuss fallback operation with higher data rates operation for Rel-14 FeMTC. 
2. Discussion
2.1. Fallback operation for higher data rates operation
When the higher data rates operation is configured, it can be considered that larger max PDSCH/PUSCH TBS, and/or larger max PDSCH/PUSCH channel bandwidth, and/or HARQ-ACK bundling, and/or larger number of DL processes are used for FeMTC UEs. In this case, DCI size and/or contents interpretation for FeMTC UEs can be different compared to eMTC UEs. During the (re)configuration period for higher data rates operation, eNB and UE can have different understanding on the starting timing of the recently configured operation. When the DCI size for higher data rates operation is different, UE may need to perform more BD attempts for DCI detection. On the other hand, when the DCI size for higher data rates operation is the same with that of Rel-13 eMTC, misalignment on resource utilization between eNB and UE can occur. In these points of views, it can be considered to support fallback operation for higher data rates operation(s). 
For simplicity, DCI mapped on common search space (CSS) can be used for fallback operation. For instance, even though wider bandwidth operation is configured by eNB, both size and contents of DCI on CSS will not be changed compared to the case where wider bandwidth operation is not configured. Furthermore, even if unicast PDSCH or PUSCH is scheduled by DCI on CSS (e.g. Type0-CSS), its resource allocation will be performed based on the existing narrowband consisting of 6 PRBs. In a similar manner, other operations such as larger max TBS, HARQ-ACK bundling, or larger DL processes will not be used when scheduling DCI is mapped on CSS. 
Proposal 1: It can be considered to introduce fallback operation for higher data rates operation. When DCI scheduling PDSCH/PUSCH is mapped on CSS, higher data rates operation will not be used. 
2.2. Collision handling between CSS DCI and USS DCI

For unicast PDSCH/PUSCH scheduling, MPDCCH candidates can have the same payload size but have different sets of DCI contents in Type0-MPDCCH CSS and MPDCCH-USS not to increase BD attempts of MPDCCH. Furthermore, depending on UE RNTI, the first CCE index of MPDCCH for MPDCCH-USS can be the same as that of Type0-MPDCCH CSS. In this case, UE may not know the detected DCI is associated with CSS or USS. If CSS DCI is used for fallback operation to avoid ambiguity during the (re)configuration period, UE may not know how to interpret the detected DCI and whether fallback operation is performed or higher data rates operation is performed. To avoid ambiguity on DCI interpretation at UE side, it can be considered that these kinds of MPDCCH candidates are always associated with either CSS or USS. For simplicity, for the collision cases, only MPDCCH in CSS can be transmitted.
Proposal 2: It is necessary to investigate how to handle MPDCCH candidates scheduling unicast PDSCH/PUSCH with common payload size and with the same first CCE index but with different sets of DCI contents in Type0-MPDCCH-CSS and MPDCCH-USS. 
3. Conclusions

In this contribution, we discussed fallback operation with higher data rates for Re-14 FeMTC UE. Followings are our proposals and observation:  

Proposal 1: It can be considered to introduce fallback operation for higher data rates operation. When DCI scheduling PDSCH/PUSCH is mapped on CSS, higher data rates operation will not be used. 

Proposal 2: It is necessary to investigate how to handle MPDCCH candidates scheduling unicast PDSCH/PUSCH with common payload size and with the same first CCE index but with different sets of DCI contents in Type0-MPDCCH-CSS and MPDCCH-USS. 
4. Reference

[1] RP-161321, “New WI proposal on Further Enhanced MTC”, Ericsson.
